A 26-year-old woman sustained accidental total spinal block following induction of epidural analgesia for labour, despite conventional precautions for prevention of this complication. Unusual features included slow onset of block, only slight hypotension, the need for a muscle relaxant drug to assist with intubation, and only a brief period of unconsciousness. Possible mechanisms include massive subarachnoid block, subdural block, and massive epidural block. This case demonstrates that conventional precautions do not preclude accidental total spinal anaesthesia, and that drugs, equipment, and an anaesthetist must be readily available in all areas where epidural analgesia is in progress.
CASE REPORT
A 26-year-old woman was admitted to hospital during the 38th week of pregnancy, because of increasing back and right hip pain over the previous month, and increasing irritability, insomnia, and frequency of micturition. The current pregnancy had been otherwise uneventful and there had been two previous normal pregnancies, each resulting in normal vaginal delivery. Epidural analgesia had been used satisfactorily in the second labour. She had a previous history of mild asthma, and had undergone several minor operations under general anaesthesia, all of which had been uneventful. General physical and obstetrical examinations were normal.
On the morning after admission, rupture of membranes was performed, and an intravenous infusion of synthetic oxytocin (Syntocinon) was commenced. After four hours of satisfactory labour, the patient requested epidural analgesia. She was positioned in the left lateral position while 500 ml of compound sodium acetate solution (Plasmalyte) were given intravenously. The lumbar region was prepared with antiseptic solution and sterile towels were placed in the usual manner. The L3/L4 interspace was easily palpated and infiltrated with 3 ml of 1070 lignocaine solution. A 16-gauge Tuohy needle was connected to a 2 ml glass syringe and a loss of resistance to air technique was used. Penetration of the ligamentum flavum was easily felt and accompanied by loss of resistance to air. The Tuohy needle was not rotated after locating the epidural space. When the syringe was removed from the needle, no back flow of fluid occurred, and a 16-gauge epidural catheter was easily passed. Aspiration of the catheter with a 10 ml syringe without an intervening filter likewise resulted in no backflow of fluid.
A test dose of 2 ml 0.5070 bupivacaine plain (Marcain) resulted in no symptoms over 1-2 minutes and the remainder of 10 ml of the solution was then administered over a one minute interval. A dressing was applied, the blood pressure was measured at 110/70, and the patient was assisted in changing to the right lateral position. Blood pressure was again measured at 100/70. During the initial procedure, and testing of catheter location, the patient was fully co-operative. About 10 minutes after the full dose had been given, the patient began to complain of dyspnoea, which was accompanied by tachypnoea and anxiety. Over about 15 minutes these symptoms worsened, chest movement diminished, and was obviously jerky and unco-ordinated, suggesting progressive paralysis of the diaphragm. Finally slight cyanosis was observed. The blood pressure had been measured repeatedly over this time, and remained at 100-110/70 throughout, and the patient remained conscious.
The assistance of a second anaesthetist was requested and anaesthetic equipment was prepared while the patient was ventilated with some difficulty by a bag and mask technique. Suxamethonium, 100 mg intravenously, was required for intubation as, although the patient had by this time lost consciousness, the jaw remained tightly clenched and the mouth could not be opened, even for insertion of a Guedel airway. Cricoid pressure was applied for the intubation procedure.
Immediately following intubation, some 20 minutes after the bupivacaine had been given, blood pressure was 80 systolic, with a maternal heart rate of 70/minute. The foetal heart rate had fallen from 120/minute to 80/minute. Intravenous administration of ephedrine sulphate, 10 mg, almost immediately resulted in return of blood pressure to 110/90 and with effective endotracheal ventilation, foetal heart rate rapidly rose to its previous rate. The patient remained unresponsive to verbal stimuli for approximately 20 minutes, following which she was able to open her eyes, nod or shake her head in response to speech. In order to reduce awareness, she was ventilated with 500/0 N20:02. In total, approximately two hours of assisted ventilation were required, the blood pressure remaining quite stable, about 110/70, without further ephedrine administration. On subsequent aspiration of the epidural catheter, 5 ml of clear fluid was withdrawn with some difficulty, but the specimen was discarded Anaesthesia and Intensive Care, Vol. IX, No. 3, August, 1981 without testing. By the time of extubation, full sensation had returned, and no sensory levels could be identified.
For the remainder of the labour, analgesia was provided via the indwelling catheter, with increments of 0.5 ml 0.5% plain bupivacaine being injected at 10 minute intervals until satisfactory analgesia was obtained. A further 3 ml were required for low forceps delivery, which was performed in order to avoid maternal straining. A normal male child was delivered.
In anticipation of headache, the mother was treated conservatively with intravenous fluids and maintenance of slight head-down tilt. In spite of this, a typical spinal headache developed and on the fourth post-natal day, a "blood-patch" was performed with satisfactory result. The patient was discharged from hospital and at six-weeks post-natal follow-up was well.
DISCUSSION
This case is of particular interest for a number of reasons. First, it emphasises that despite all the conventional precautions, unrecognised subarachnoid or subdural placement of an epidural catheter is still possible. Secondly, the slow onset of ventilatory failure described here, without substantial impairment of cardiovascular homeostasis, is an unusual clinical presentation of total spinal block. Thirdly, a period of approximately thirty minutes unconsciousness followed endotracheal intubation despite the fact that only suxamethonium and oxygen were given at this time. This period of "nonawareness" was confirmed by interviewing the patient the following day, and can only be explained adequately by subarachnoid block of the brainstem and/or cerebral cortex by bupivacaine. Fourthly, the duration of the total spinal block and the obstetric analgesia was less than three hours and further analgesia was required to manage the remainder of the first stage and the second stage of labour. Finally, the most convincing evidence for dural puncture in this case was the development on the second post-partum day of a typical severe post-dural puncture headache and its dramatic and immediate relief by epidural blood-patch on the fourth post-partum day.
In addition to these important practical considerations, it is of interest to consider the possible mechanisms to explain the observed sequence of clinical events. Three mechanisms may be considered: massive subarachnoid block, subdural block, and massive epidural block.
Placement of the catheter subdurally, but outside the pia arachnoid, is rare but has been described. This would help explain the initial failure to aspirate cerebrospinal fluid. It is conceivable that following the initial dose the catheter became truly subarachnoid. This interpretation is consistent with previous reports that massive subarachnoid injection usually results in a very rapid onset of total analgesia, profound hypotension, unconsciousness and apnoea. 1 In this case, the slowness of onset of block, the brief period of unconsciousness, the slight hypotension, and the need for a muscle relaxant drug to assist with intubation, are all atypical features. Subdural block has rarely been well documented, but may explain some instances of reported "massive epidural block". In one radiologically proven case in an obstetric patient, onset of massive block and hypotension over about 10 minutes with foetal bradycardia were described. 2 These features closely resemble those of this case. No comment was made in that report regarding the subsequent development of headache. Massive epidural block is an unexplained phenomenon said to occur with increased frequency in pregnancy as well as in diabetes and arteriosclerosis. l The degree of cardiovascular embarrassment and depression of conscious state are variable, but in at least one reported case, were profound. 3 In this case also, there was no comment regarding subsequent headache, but some of these cases may represent unrecognised subdural block.
The onset of "normal" or "massive" sensory block are not characterised by distinctive clinical features that permit a certain diagnosis of one with exclusion of the other within five minutes of injecting the test dose. In the present case the patient was asked about numbness and weakness of the legs and of relief of labour pains and this brief history elicited no symptoms suggestive of a major block of sudden onset. Even the most detailed neurological examination is unlikely to have a high diagnostic yield, because of the lack of specific symptoms of massive blockade and its very low incidence.
Irrespective of the mechanism of massive blockade, emergency management to restore cardiorespiratory homeostasis is indicated. Elevation of the lower limbs, rapid infusion of plasma expander, supplemental oxygen, ventilatory assistance and pressor drugs should all be used, where appropriate, for resuscitation.
The use of a test dose of local anaesthetic and aspiration of the catheter are not infallible precautions, as the experience of this case indicates.
It is essential that the anaesthetist remain with the patient, or within the immediate vicinity of the ward for at least thirty minutes following an initial epidural injection. All obstetric nursing and medical staff must be fully aware of the sequelae and management of inadvertent massive block, and in all clinical areas where epidural anaesthesia is used there should be ready access to drugs and equipment for immediate resuscitation. Because of reports of massive block occurring during the administration of second or later doses, the desirability of managing epidural anaesthesia in hospitals where physicians are not immediately available, must be questioned. If responsibility in management for second and later doses is assigned to nurses, there should be an anaesthetist able to respond quickly in an emergency.
